Medium-chain triglyceride supplementation exacerbates peritonitis-induced septic shock in rats: role on cell membrane remodeling.
Lipid emulsions for parenteral nutrition interfere with immunity and may alter the cell plasma membrane and microparticle release, thus modulating their biological effects. Our aim was to evaluate the effect of two lipid emulsions for parenteral nutrition containing either a mixture of long- and medium-chain triglycerides (LCTs and MCTs) or LCTs only, to assess their role on microparticle release and acute inflammation during septic shock in rats. Septic rats (cecal ligation and puncture) and sham rats were infused with 5% dextrose or a lipid emulsion during 22 h. After 18 h, rats were resuscitated during 4 h and hemodynamic parameters monitored. Circulating microparticles and their phenotype were measured by prothrombinase assay; heart and aorta were collected for Western blotting and electron paramagnetic resonance measurements. No significant effect of lipid emulsions was observed in sham rats. In septic rats, norepinephrine requirements were increased in MCT/LCT-infused rats compared with 5% dextrose- or LCT-infused rats (2.7 ± 0.2 vs. 1.9 ± 0.8 and 1.2 ± 0.3 μg/kg per minute, respectively; P < 0.05) with increased procoagulant microparticle generation (38.6 ± 5.8 vs. 18.8 ± 3.1 and 19.2 ± 3.0 nM equivalent phosphatidylserine [Eq PhtdSer]; P < 0.05), leukocyte- (17.4 ± 3.5 vs. 7.7 ± 1.8 and 6.0 ± 1.1 nM Eq PhtdSer; P < 0.05), platelet- (13.9 ± 2.5 vs. 4.4 ± 0.7 and 5.4 ± 1.3 nM Eq PhtdSer; P < 0.05), and endothelial-derived microparticles (16.9 ± 3.6 vs. 6.4 ± 1.4 and 5.6 ± 0.8 nM Eq PhtdSer; P < 0.05). The mixture of MCTs/LCTs significantly increased cardiac and vascular nitric oxide and superoxide anion production, phosphorylated IκB, and cyclooxygenase 2 expression compared with the lipid emulsion containing only LCTs. Compared with 5% dextrose, MCT/LCT supplementation during septic shock in rats induced deleterious effects with increased inflammation and cell activation, associated to vascular hyporeactivity. During septic shock, LCT supplementation seemed to be neutral compared with 5% dextrose infusion.